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INTRAVAGIR4LpiUJGBE^ i ^ 

Ttis invention relates to mtravaginal drug deliyety de\dces useful: id ^e^^^^^^\^^ 

administration of phanha^^^ ^ 



■v^i. "i^* s - 



. 5 . animal species. 

Aij^i>u^ flie following desaiption relates primarily tb intiaVag^is^^^ 
. . . it is intended t&at the tierm infraVaginM.dru 

devtce.designs such as, 1>ut hot lunited.to, otber complete oir parti^l tbxpidT^^ 
10: device^ as well as, pyoid 'or.cyliiidncal,.reGtilflea^ or st^stantJaUy j^t^^ 
•.- • ■ devices.;. . "* •• • ' ■/;/ ■/■' ■::::' ^i-'i^i J''- 

• Mernatioilal Patent PublicationNp.'W^O 01/70154 divo^d^SM^ 
jnng4esign in wMc^ there is an op^ bore 
15 ring arid aid active agent-loaded core is then inserted into tie opetthx^: 
foUowing which the, or each, end of which ojperi bore is then- seded yrtth^^ 
: Thus, in this modified "core" desigp, the core is, in use, cptnpletely se^i^By ah 
^ • ■ xnitersheaA. . ' : \ - ■^• ■^ '/ ' 

20 US-A-6,436,428 discloses a further modified "core" ring design^ in which there 
is a bore extending into the ring, irom the ring sinface and there is ^ . : • 
phannaceutical composition comprising ox>4>utyQin a^ 
composition being located in the bore. US-A-6,436,428 suggests th^t eai^ 
i i^d of the bore is subsequently capped^m^ the seating of both ea^MM^ ibpte is 
*25 exemplified.in Examples 3, 4, 6 and 8, • - . '"y : 

■ WO 99/56934 discloses controlled release device (defined as at leaj^tone rate 
controlling membrane suirouiading a core reservoir), prepared by co-injectipn : 
moulduig; Page 13 teaches that there maybe small areas of exposed i^ervoir 

" 30 material at the entrance gate and/or the exit runner but, by cpntrblling the 
injection parameters, "exposure of the reservoir materia 
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Wb99/S6934, in cbnbeming itself with controlled release devices, .toadies away 
fipm cdnsidoing providing an. incomplete sheath^ partly surroimding a core . 
. . /■ teservoir: 

. . 5 \ US-A-5,694,947 discloses a nonrdrug containing core mohber in the form of an 
open ring; ieuid adrug cont£dning deUvery niea^ 
! niCTib^, along part of its ienjg;th, in a belt wise maimo:^ The inner surface of the 
deUvery means is in.contect with a material whidi^ 

agent iiito the core memb^: The delivery^meahs may be sunounded with a 
10 . m^brane coieiting whose fhickndss 

Various physicocheniical paramet^ control the rate of release of a 
pharmacologically active agmt (drug) from ariy su<di iritravaginal drug delivay. 
device having m outer, rate-controlling sheath (soe Chien [Novel Dnig Delivery 
15 Systems, 2"*^ Edition, Chapter 2, pp 43-137 (I^arbd pcdck which is 
intoipbrated heiein in its entirety). 

Problems arise in relation to relatiyely hydrophilic drugs whidi may not possess 
. suffideait solubility in the sheath of tibe intravaguial drug deliv^ device, aiid/or 
20 whose molecular size/volume/weight are too large for rapid difi&isioh, to permit 
su£5ai^t drug deUvery to the device V surface ai^ 

Geaerally, drugs with a molecular weigjbt greater: tiian 400 Daltons &11 into tiiis 
latter category, Tlie difficulties are evcai more coiosiderable \^ daily release 

rkebfthe^d^ 

AaiiWingjy, to oyCTcbme ifliese profeli^^ a new iritray agonal . 
; device is needed that allows relatively hydrophilic and/or relatively large, 
molecular si2^volume/weigJit drug? to be reteiased fix)m the device at suitable 
rates. . • / . • ' 
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In the presimt invention^ 
; ' . deliyety devices in wfaidi at least part, but not all, of the iesecvotr is directly 

. exposed to, in us^ the ^gpal. environment This results in sh<nt^ diffiisional 
' . > ; : 
i-.5 intravagmal drug didivdr/ devices, vdim the drug must also diffiise flucpu;^ the / 
* sheaito sfaeaflis are conventionally hydiophbibic^ diis paitial^^y-passirig'' . 

. of sheatfai drug geniieatioii pebnite a wider dioice.of reservoir dmier iiiatmi^ . ^ 
suc^ as,, for e7C£^^ 

. ...AcGordiQgly, the iny^tion jprovides, in a first aspect^ an intravjagmal drug 
^ deUveiy devi<», ooiui^^ 

• contaiaiiig at least one p^ a prodrug therepf* 

diispe^ed in a carrier sjrstem; and a sheath, bption^Jly ah elastpmeric sheaQi, . . 
15 . . (Uscoiitijttuously surroii^ 

dimensions compatible with intravagitud admiiu^tiatioii.to the human pir.aniinal 
\. -feiuQe,' ^ • 

. . The sheath must discontinuoxisly surround the reservoir in order tiiat part, but not 
20 alij of the at least one reservoir is directly exposed, in use, to the vaginal- 
environment Tliis can be achieved by the provision of one or more, optionally at 
least two, fiirther optionally at least three or at least ifiye, holes or openings, as 
will be described in greater detail hereunder, Alfematively, this can be achieved 
. by filling the smd hbles.or op^^^ with fiuther reservoir carrier materisd^ w^ . 
25: :£^^ . . V 

The discontinuous siieiatl^ whore present^ 
thicloiess or its thickness may vary, as is desired. 

30 Preferably, the sheath defines one or more, optionally two or nabre, further 
optionally at least three or more, holes extending through the sheath to the at 
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idist one reservoir, so that part of .that reservoir is e?qp6sed» in use, to the vaginal. ^ 
: ; . enviionmeat (Figures. J A to H). These holes may extend tOi ihe surfope of the at 

^ least oh^. resovoir or may,, in addition, extend at least partially into the at least 
• . - . ione reservoir, Tte^e holes may be discrete holes of an>^ shape br may be join^ 
y3 . to jjive.'a continuous opening in the form oil^ fi>r exan4>lei, a slit Such a slit may^ 
••:v7 * ; extend ^out die minor drcui^ . 
. . Fig^tes i Q QiF H or, ali«:idatively, nmy extend about adiyniajor circumference of 

. the torus-shiqped. ring, as. shown in Figures 1 E or F, or, ihde^ in any <>t]ier 
\ 6rientadon../IhesUt maybeof an . 
IQ : .: • major or ininor circumference of a ring device^ depeiidiiig on tiie location of the . 
Vslit: Wiere disdrete holes are present in the sheath, they may be presmt in any 
; -^ze, shape, number, aligummt or distribution com^ daily rate of 

- dru^ release required fiipm the device and maintena^c^ of tfa^ essential. 
rn<M%iucd properties of the device; Fpr example;, the total suiface area of 
15 reservoir ^posed to the vaginal enyitonmen^ m .i>rvo,:.can be in the range of 1^ . 
156tam\ Optionally 5-50dnun^ or 75-2P0mm^. Fbr rdd^ with a complete sheath 
. over flie curvilinear surface and eadti base partly, or completely exposed , a " 
smtabie surface area directly exposed to the ydginaj environment would be 1 — . 
350 mm^, for example, 2-1 50 mm^ and, for a ring device or a rod device with 
20 holes: of openings in the sheath over the curvilinear surface and each base partly 
. or completely exik)sed, a suitabte surface area dir 
environment Could be 25-750 mm^ dptionaily 40-475 or 45 - 250 iiun^ . 

>: • poraringdev^^ 

^25^^^^^ 

Preferably, the direction bf sa^^ 

OT^ged relative to the sl^iace of die sii^th 

holes or openings are substantially cylindrical with a diameter in the range of 
30 about Ov5 to 6.5 nun, preferably about 1 to 5 min. 
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. More xnreiferably, there are ti pltaBlity, for example 30 or less, o jtibnaU]^P or ; • 
less, or fuftlier optionally, 2 or.3 to 1.6 of said holes or slits aUgqed^.opiiq^ 
/linearly, along the surfeoe of the sheath. For a ring deiviq^ m ]arj^^em^'b^^^ 
Wes aUgned along theinner drcumfea^ 
5 . . de\ice;(Kgures i B, FandH)isOpti<w^ ^^ i " is>vfv^. 

* . The, or eadi, hole or openmg optionally not in lectilineaF pr ;o^^ 

aligDhient with the longitudinal a^ of that reservq The, 6t eai^ hole or^^^^ 
opening optionally is not substantiaUy parallel with the if pngitadihal . 
10 . reservoir. For example, the, or eadi, hole! or openinjg may ^tend W aii^^^^ of ;; . ■ 
about 10** to IVO*', preferably about 20** to 160?*, to the reservoir si^ % aj 
d^ce having a plurality of holes, thp angle of each hole may be the !sanie 
different 

15 More particularly, the, or each, hole or opening may extend flirbu^ the sheath^ a^^^ 
ah angle of 45 to 135**, optioiially 70 to 110% preferably substaoitiaUy nbrx^i^ to^^ 
. the reservoir surface, but the ori^tation of the, or each, hole is not intended to W 
so limited. If the device is a ring device, the, or each; hole may extmd , ; ; - ' 
substantiaUy radiaUy, inwaixUy or outwardly,, t^ 
20 ■ . * : ' • 

. The- device of the present inv^tioii may be a partial or coraplete torpid; sjbi^ 
preferably a partial or complete torus shape or a substantially c^iindrical rdi : 
. Altematiyely/the device of tile present invention niay b^ a ro^^ 

.25 QjitionaWy^ jU^^^ may also contain a pharmacologically active agmt^r h 
.mixture th^eof ' . * •■ r . 

' The invention is schematically illustrated with reference to the accompanythg 
drawinjgs, in which: 



• Figorer shows per^ 
. embodiments of the intravagi^ 
In vrtiidi Figures 1 A an 

/ . \"' OTciimferedce, FigiUTes.lCmd 1^^^^ . . 

5 "and outer qin^^ 

d&er the outer or inn^^ 
. tiMSVferselyaixanged^inthe^^ 
. figure 2 shows tbe cuniifl 
* . . dj^ 

10 (w/w) I^etromda2ole, depict^ 

-re^iectiy^^y; •• r':.''.- * v ['''y:r''':-^:^:y^^^^ '"' 

Figiue 3 shows Ihe cumi^^ 
. .idrugdelivoy device haying and cpntainiDg 

metronidazole, depicted by open circ 
15 shows the cumulative release of metrom^ 
. delivery device having 0 or 8 extend holes and contm^ 
nxetroiiidazole/depictedbystaisaiuifiUed 
Figure 4 shows the citoulativ€5 release, of metonida 
dnig deUveiy device having 8 extenial holes and containi^ 
20 metronidazole witti, or without, the presmce o 
; hydroxyethylcellulose in the core, depicted by fi^^ 

resjpectively, as weU as devices having 10%(w/w) metrpnida2» 
; . hydroxyethyl cellulose and no holes, 

^ • ,7: . :i25^;: d . ^ ■ . 

. . (w/w) metronid idepicted b^ stsuis, l&lled s opea scjua^ - ^ ' . - 

- ■• ' "* .V. •::*■,:.■..■;■ ;respectiyeiy.; ■>■"•■■ 'r.^---!' : ^ . r--: ^. ^ 

' Figure 6 shows a perspective diagraiiimatic view (not t 
drag deUvery device in the form of a rod having^^ 
30 siUTOunding a res^oir (shaded) and showiiig the. absence of shc^ 
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• • ' ■ ..:7 • ■ . 'V: • • ■• ■* ' ' 

. Pig..7 shows in vitro raniiilative rtbleaise of fliibx^dne-.hydiibicU p^^mi 0 ' 
<x)nyeiitional resenfbir .ring mid ■ ring \vitli 8 extemql hdles:. . ' " 

! Fig. 8 shows in vitro cumulative release of tercpoazole £x>m^ poavedtioiiM. - , / 
resa:ypk]ing(T^ } 
' 5 \ Fig. 9 Shows in wflro ctm ^ • 

ranventional reseiypirim ^ . 

• <fi{monds).- " } - -V' 

Fig. 1 0 4^iiows in vitro ciimulatiye i^ease;Of dektr^ from: ranv^Btifiodai v<: 

reservoir ring (open squar^) jm4.i>e^orated ring with 8 exteiiial hol^ (dosed ^ 
10^ diamonds). ^ : " ^ ^ 

Fig. 1 1 shows in vitro cumulative release pf Icupiolide^c^te fixmi: 
cbnyehlional reservoir img^ exteirffl holes^(«)i slit^ 

Pig. 12 shows in v/Z^ro annulative release of desaxiopriesi^ apetate fcqm: .0': ; : ; ; . : 
15 cphyentional r^^^oir ring and ■ perfomted ring ynSi 8 external holes. 
Fig. 13 shows cumulative rele^ of clon^ipH^e citrate from: Q 

cbnyentipnd resoyoir ring and.pei^rated 
trianjg^es). ^ . 

Fig. 14 shows in vitro cumulative telease of i^oxifehe HC^^^ 
20 reservoir ring and perforated ring with 8 external holes (open diamonds). 
Fig; .15 shows m W^ra cumulative release bf stmiatriptari succinate from: □ 
conventional reservoir ring and perfomted ring with 8 extenial holes (open 
_ triangles); 

' FigJ 16 shows in Wfro^cumulatiy release of tamoxifen citrate from:^4l 

. tnan^es);" '.i * ' / • .'• ' 

Fig:. 17 shows a representation of a gel fiUed perforated^ring (left) and a gel-filled 
noh-piarforated ring (right). 

IFig.. I S shows.ui vitro ciimulatiye release of fltixoxetine HCl from: D 
30 conventional reservoir ring and perforated ring with 8 extemal hples (closed 
.diamonds). 
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. ' Fig.. 19 shows in vitro cumulative release of acyciow. fiom rod-type^i^^ 
. qontainiiig 6, 10%, 20% or 30% CX^Kl, d^cted by pp^ iU. V > > 

's(jp3L^ix», opeiiti . ■ ^ ^ 

Fig^ 20 shows in W^o cumulative ly of leu{koUde acetate 
S devicescontainmg 0,10%^ 20% or 3Cf% CCM, d^icted.by opm diitmbiids^^ 

squares, oped triangles aiid stais, respectively. , . ; . . - 'y ^ - ^ 

In a seobnd aqsect of Ihe iaventi^ 
an inti:avaginal drug deUvoy devic^ a<^ 
_10 , invention, said m^6d comprising the ste^^ at least one ^ ^ 

pjifflinacoldgically active ag^t^ and aU^ast one pUannac^^ acc^table c . ' 



. surround the reservoir. • , 

15 In a third aspect of the invention, there is provided: k inethod of manu&c^uring. an 
: - mtnivagihal drug delivery device accor 

invention, said method comprising injecting or extrw 

a hoUow sheatL The shea& may be prior-jM^ 

alternatively, the sheath may be subsequentiy rdodified to.fonn said - • . . : . v 
20 discontinuous sheath. . 

Intravaginal Devices . 

; V . : Altbou^ the foliowdng des<rijptipn i^^ intcavaginat rinp^^^C^^ 

•25: iHs irit^d<5d^^^to wouldembrace ill 

device. designs sudi as, but nbt liibited toVw devices. 

' ' Jadcanicz [Jackanicz, T. M., Vagind <^ntracq)tion: 1^^ Developments. 
; Harper and Row, Hagerstdwn, pp. 201-212, 1979)].teadies that several designs 
:,30 of intikvaginal ring are? possible for drug delivery in the vagina^ 
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• One ring device is that described a **matrix'* nn& in whi<i &e ! v! -^r V^^^^ 
phaimacoiogically active agent is hoihogeneoiisly disltributed tbioug^oiit i^^^ 
: -niiLg. •. ■ .. • ' ^^.^ ^'IT^:?^';?^^^ 

5 . Anoth^ ring device is that idesoibed as a "{siiell" device, iii wldiA a^^ ^V- W^^^ 
phamacolpgically active ag^i is dispeais^ m a resca^oiir, .Ae reseEvp^^ 



^uiTOunds fberes^oit. Tbls sheath a^ as ameteiihg, prrate-cxyiitcd 
10.. membiane. With fhi^ design, bui^effe^ 

**matrix" ring. . The "jtoeil" design, with its oiiterhonrm^ 
. origiiuiUyintiDducedto peiTQi 

. convoitional "core** devices (see TbelowX HowevCT, the di^ 
. ^*shell" design is that the drug resavpir volume is:liipited,,bec»xise.d^ 
IS medicated c^tral. member and the non-in^xlic^ted outer shea^ 
• release ov^ longperipds is not pbssible.due to dmg exhaustion; 

Anpth^ ling device is that described as a *core' device in which the> ; 

pharmacologically active agent is dispersed witi^ 
20 reservoir, the reservoir being fiilly surrounded by a sheath designed to control tiie 

rate of release of the pharmiacolbgically aetiye^ageq,t from the deyice.: vlh tl^ . 

design, high dnig loadings are possible such that prolonged dhijg release ca^ 

achieved for iqj to twelve niontiis from a singje dw^^ 
. ; reduced^ as compared to & ^ubstan 
\25 . zeroroidfa: ceie^ of the mte^ritojOji^ 

shieath. All con^ delivei^^ djc^ii^ 

"core" design aind comprise a drugrloadedTeiservoir, wholl v sunx>tiri.ded by a ! : ) 
. rate-controlling sheath, ^ ; • 



30 phannacolbgically active agent (drug) from any ring, or rod intravag^nal drug 
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' deUyery device fiaving an outer, rate^ntrollihg sheath (see (Z^iieh' [MpyetDi^ --^fi': 
: -Ddivby Systems, 2*^ Editioni CT 

- MiidoipoFated herein in ^ ■ -• •^'^- "^•^^^^^ 

. 5. Forthepuqwsesof dragdeUve^ 
dervioBS, wMdi arefuUy.s 

mcoiporated into the reservoir at stifiBciently hi|^ .c6ii<»itcaddj^^^ 
. 6f the dtug is piesent in die soUd state,. iBei^re rdeasf^^c^ 

3tmitst'^^ti(^^^ 



,10 themselves fix>nithefr 

carrier system, difiuse to the sur&Ce of the lesdiroir and then difipii^t^ti^ 
ssbeathtottie 

.: e?eUiUt some aiqueQus soiiibiUty in order, to paridtion intb. fhie aqiieptis/^jll^^i^ I?. ? 



15 adx>ss vaginal epithdium and, hence^ into the syslteaxric iarpulM^ vJjv 
TTie ability of the sheath to be rate-coritrollitig is a function of the 



is determined by its chemical structure/functionality, while the chflRisiyity b 
20 drug through the sheath is related to its inolecular size/volume/wei^t. ifeus, 

drug solubility in the sheath and relatively small mpl wular size are Jhou^t tb be 
• imi)ortant for sijgnificant delivery of a drug to the surface of subh a device. ? . 

; . Xtofortimately, the isheaths c^^^ently anploycjd in 
^23 [ ;dmgvdfeU^^ aie^M^y hj^^ 

2ad Eition; (Ma^ 
(poly(e&yiene-c6-vinyl acetate) im^ 

and are thus best suited, when fabricated as the sheath of an ihtravaginal 
. deliv^ de^^ce, for the intravaginal delivery of hydrophobic active agenfe \ 
30 as steroids [AD Woolfson etaL Journal of Ck)ntrolled Release, 61 (1^ 319-: 
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328; LGJ de Usede et aL cintrtw^^tidn 3^ (1986) 58^-602; SA Balla^ e^^. 

ttie device is a pessary, the 
5 ; shape for mtmialisation wifhiii the pessary sheaitti,: Where the device is avfshell'?;,' 
ring device^ the, or eacl^ raervoiir tdces tli^ iferin of a hanowband or fiolloW. j > 
". .j^^al or ftdl axmulusw. Where ftLedwipe is^i ^core-*:jmg:device, die^or eaci),' ^ 
fes^qir takes' the form of a:paitii& or aimidus, 'OptionaU 
annuliu: j^s^ is coaxial^ <nr cicKac^tiic^ \vith Ae.."sheil" or **core*^>rpig device. 

. . Iq order to extend the concept of the ^erforatb^ vagmal ring-to altematiye iion-: 
tbrqs vaginal drug ideUvery devices, a rod-typ^ devige iis now described rvvhidi^ ^ 
: , provides release of substan^ Such > 

rods imay be adyaiitageons in thiat the resCTVoir caiibe siriall in volume tod^so can.; 
15 acconimodate a high drug loading without undue ysrastage of the or eadi * 

pharmacologically active agent, wiudi pharmacologically active agent can be . 
• expensive.- 

Rod-type delivery devices consist of an elastomer sheath partly surrounding a : 
20 medicated elastomer or semirsplid reservoir. The rod cbpaprises two opposed 
substantially planar bases linked by a curvilin^ surface. The partial ^eath^can 
be achieved by eitliCT exposing part or all of onie or eadi base (teminal end) of die 
rod to the vajginal environment and/or pro vi^ 

ciuyilinear sur&ce of the sh^th. ; . ■ . , . 

^vz?-;.:-^^ ' ^ . 

= The second altCTiatiye reqpiires fee prese : 
' over the curviliniear surface but ribtin the sheath ovdi; each base so/ttiat-lhe sheath . 
over the ciirvilinear surface is interrupted with one or mofej optionally two or . 
; morCj further optionally, three or niore perforations. Preferably, the sheath over 
30 the curvilinear surface defines one or more, optionally two or more,- furtho' . 

. optioimlly at least three or more, further said holes extending dirou^ fee^heath v- 
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. to fhe at least one reservoir, so tbat part pf that reservbir j^^ 
vagmal emaromnent These fofSier jioles may exteild to tbe siiife^ tjj.^e^^^^ 
; least oneres^pir or may, in addition, extend at least 
one reservoir:. Theseiurt^er holes nm 
. 5 ; . joined;to.give a oonttnuous opening in the fpnn o^; for excm^ 
. ; dbout any inajor dixxmiiGarmce o^ drraitaii^^ 
'.':[': may be of any lengchiip to the maXim^im^inner or outer major or xn^r^^ ^M^^'"^^ 

drciimf^ence of the ipd device, dq^jmcUiig on the. locatioh of this iUti'iilJ^i^^ 
. . diso^ete holes/S^^ the slheatfa, they nwy be preset lui^ ^b|<^(^^^ 

10 ' number^ aligiiment or distribution ampafible wi& iftie daily i»te of id^^ 



iproperties of thpix)d d^ For rod devices; a siut^ 

exposed to the vaginal environment^ would be 1 456 min^, for esx^^gl^ 2^7^^ 



nnn^ or 2-50mm^ 



Prefeariably, the direbtipn of said holes or openings are substmtiaUy jior^^ 



15 



or openings are substantially cylindrical with a diampter in the raibgepf ab 
to 6.5.nim, preferably about 1 to 5..mm. . . . 

20 ■■- .. - ■ - .- " ■ • • -^/^ -^f- • 

More preferably, there are a plurality, for example 30 or less, ojptiPnaMji^p or : 
less, or further optionally, 2 or 3 to 10 of said holes or slits alighe*^^ : " : 

Imeaiiy, along the si^^ . ' V ^ 

.25 \ Ihe, or eacA, hole or opening optionally is not in rectilinear or curvilihear ' 
•aUg^^tVwitii:^^ longitudinal axi^ teserVpir; 31i 

op^iing optionaUy is not substantially pa^^ 

reservoir. For example^ the, or each, hole or oprairig may extend, at an m ^ [. 
abPutlQ°to 170^preiFerably alK)ut20*'tp 1^^^ 
3 d device having a plur ahty of holes, the 
dijSer^ 
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More paiticulaxly, the,.oreacfa, hole or opening may extend through flie sheath at 
. aiangleof4S to 135%bptionidly70to 110^^ .. 

' the reservoir surfece, but the orientation of the, or eadi, inde iis not intmded to be 
.:v-.^/. - so'liniited. 

Intilie firk dtematiy^.fhe shealfa o6inpletd[ys^^ the curyilinesu- sur&ce . 
juid ^e partial or^nipl^ esqiqsure of the, or eadi^ base is adUeved by partial or 
... complete absence of sheath oyer the, brea(di,.base. M one optional embpdimCTit, 
yU);. . the dieadi isunpimck .ft^ curvilinear sui&ce but iis absjent at es^ 

: embodim^t, the hole substantially corresponds to tfie dunen^ of each of 
the reservoir, In this optiotial embodiment^ 

ba[ses (length of the rod device) may be 1 -r- SOnim, optionally 1-3 0 mm, $ince 
active is primarily released in this optional ^bbdimoit through the or eadi 
.15 . paxtifiUy orfuUy <^ 

In the tiiird Wte^ 

addition^ hol^ or openings are provided in thb shciath , in vChidi event, the or 
each opposing base of the rod-tj^e deliveiy device is dire(^y eTCposed, in usie, to 
20 . the ya^al environmi^t and the sheath is intem^pted with cine or more, 
optionaUytwo or mdre, fuitiiCT Optioiia^ 
. PreferaWyj the sheath defines one or more, c^tipne^^ 

optionally at least three or more, further said holes extending throu^ the sheath 
; to flie a^^^^^^ reservoir is expose4, in use, to the 

r25)^ :y^lguM 

, least ode reservoir or miy^^^^^^^ least j)<artialiy into tixe at least 

oiie reservoir. These further holes inay be disb'ete holes of any shape or may be 
. joined to give a cohtinuoiis opting ip the fom 
aWut any major circumfCTCiice of the rod or in any othi^ The slit ' 

30 may be of any length up to the maximum inner or out^ tnajor or minor 

circumference of the rod device, depending on the location of the slit. Where 
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' <]i^^93ret^ holes are j>resmt in the sheath, they boay hcf presjebt in any size, shi^ . " 
n|amb^, aiigciment or distdbution compatible 
' : requir^ fit>m device and maintenance of the essentid medianical 

: ^' properties o 

. 1Q:V. : or bpiaaihgs ate substantially c>4indri6a) with a di^i^ in the rangie of about 6.5 
to 6.5 nun, pi»f^^ 

Mori? preferably^ there ate a plurality, for e?campie 30.br less, optiOnallySO or 
lessy Or fbrth;^ optionally, 2 or 3 to 1 0 of said holes or islits. aligned, optioiaally . . 
15 .lmearly,^on^&e^^^^ 

Thej or eacli^ hole or opening optiop 

alignment with the longitudinal axis of that reservoir. The, or eadi, hole or 
bpaoing optiondly is not substantiaUy pardUel wi& 
'■ 20 resbryoir. For example, the, or each, hole or opening may extend at ah angje of 
about 10*? to I VQVprefembly^^^^^ 
4®vice having a plurahty of hol^^^ 
diflFerent ." • 

V 25 V . : Kioib p^ extend throu^ the sheath at , . 

: y an aqgle ' 
... . ' &e teseiVOh si^ or eaidi, hole is not intended to be 

" . so limited, " 

30 ^Hierdseivbiroohtmnsthetherape^^ 

0.005% to 65% w/w, preferably 0.005% 



releast&^modifying substance (1% to 80% w/w, bptibnaily 5% to. 509^^ w/^) for th^^ 



: . i Examples ofxion-fherap^tip. agieats include, but ate not lindtolib;;^^^^^ 

' ^yceiol, glucose, glydne, ascoibic acLd, liydix>xyeth;^<xUu^^ crbscaxpLc^ ; 
5 ;. lactose but ref^ence is i^ade to t&e tea<iiing else^e^^ > 
• . / \ CTdpi«its. • ■ • • ' • ■f--^^V'v •^^•^^■/-• 

If the n>d*t^e device has nb slieath at eaclt^OKi. (or bjase), release df l^g^: " ? " : 
• molecular wdj^t and/or hj^diophilic tlijo^eut^c ag;ent occurs prd^^ 
:10". 



also be r^eiasedyiapenneation thcbug^ flie shea^i layer; 



15 . Rod-type silicone devices cpntaiiiing a medicated silicone matrix re^a^pir ma^^ 
. - manu&ctured by (i) coextrusion of (A) non-medicated sheath ela^pmer^ s^^ <p^) ; 

medicated reservoir elastpm^d^ 

injection of the medicated siUconei^ 

medicated sheath silicone tube. 

20 ' . \. 

R^od-^type siUcpne devices containi^^ 

manufactured by injection of a medicated smi|-spUd fisimulatipn into a jMre- 
formed silicone sheath tube. 

25 ' The rod-type devices may be of any shape capable of bdng accommodated'in ttie _ 
.y hmnan vagina, although substantially cylindrical is preferred- By cylinder is : 

meant a body boimded by twp parallei plane bases and a curved surfece goierated 
by moving along a fixed curve while staying parallel to.its prigind position:^: . 
*; such cylinder is a right cylinder,^^^ 
30 right cylinder is illustrated in Figure 6 of the accompanying drawings, althbu^ 

the invention is not intended to be limited to right cylinders.. ^ The tdonmal edges . . 
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of Ae tominal ends (or bases) of the rod^l may also berovmded ordiamfsred to . 
elmiixiate shaip. edg^^ 

The dimemions of tbe rod-type siUconed^ 
X- 5 : ai^ capable of bdng administered and retained wiUiiii.lfae anatomical dpnstraiktts - 

of hitman vagina For this pmposef, rod-type devioes may ran^. from 1 to 3Qmm, 
. qptiohally 2 to 10 nmi, ax>ss-sectional diameter, aad 2 to 80mdi> optionally $ to 
• ; 40nmi,inia)gdiu Thei^ 

AX/':-;--- . 7 • \ ' ' ' • *'^;*v';XV ■■" 

,/!^-ilescrypir . 

• Ihe reservoir may be fid>ricated fiom any phaniiaGeulicdly acceptable caoiidr 
.sy^^..;Thar^ 

i s c^ahle'<>f confcni^ to the shape of the spface availabie iFor the reservoir, e.g., 
fabricated firom ia material selected iGrom a shape ibtainirig material; a 
ihetmose^ng material; or a thermoplastic mat^ail. For example, the rieservoir. 
carrier syst^n may comprise an elastqmeric or nonrelastomeric^ polymeric or 
nonrpolymeric, material. In any event the resen^oir canier materid 

20 bio^compatibie, Le., suitable for insertion in the hum 

3Tle reservoir carrier system is cbosm to achieve desirable dmg release 
therefix>m; 

25^ iliedimQisions of thereservoirare^^d 

drag to be delivered to the subject; the time period ov«: which the drug is to be- 
deliv6red;;and the pemieation charact^stics of the drug;.. 

. Examples of suitable polymOTcr^eivoir materid^ " 
30 to, silicones, poly(ethylene-co-vinyl acetate), styrene-butadiehe-styrene block 
copolymers, poly(hydrpxyethyhnethacrylate) (pHEMA), polyv^ 
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. plolyvin^ acetate, poIy(vinyl doobpiX poiyestefsj poIy(acr3dic acid)^{p9i^ 
polyuietfaanes, polyacT^oaitales^ polyeOiylme jgJy«Isrpoiyeaiylim 
pplypDppyleiie, polymethjdp^tene, polybutadieane^ cellulose md itsi dc^^ 
\ fliidpolyEunides,andmixtui^;tbe^ 



... cn>3$lii]jkiiigaj^^ 

^ibaliy)l The reservoirs thus prodt^^ are fleubl^, hydtoplidlio ; 
rapid rdease of hyi(3b^^ • r^/:/:}0l0$^£4:<y- 

io: ■\- • ; -.• ■ 

; Suitable nbn^KrfjoiM^ 
- phatmaceu^cally acceptebl^ 



or a mixture tiiCTedt For : . X 

IS melting point wax and moulded.dt low tetoppratia^e into' u^ . ^ 

\ • \\fhe-intrayaginalriii^ • ^'ry^' . J r •.. 

Elastomers are preferred polymeric carrier materials. Elastomers ai^ defin ' . ; . 

aniorphous, or predominantly a^ 
20 fheir^ass transition temperature, wMcK pari be stre^^^ 
exhibit lugji strragth and modulus^y^ 
the stress is removed, GerieraUy, fliese elastomers are 
. grpss mobility, ei&er perinm 

:reversib^(ajhenn<q^ 1 >■> 

.25 room-temp^tiu:evulcamsing, VT. . /A. 

poly(dimeth>d^b iJojo-sil^ ; - ; ^ ' • ^ 

r mclud^^^ - ^ : 

Dieben TOM, Contraception, 59 (1^ 
; ; blocA: copolymer jy^ CGy MaJtarits^^ 

^3o'* ■ ' 129-137]. - . • ; : 
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18 



A'pi^fenred lesen^ir 

or^ganopblysiloxanes (such as those disclosed in USr A7S,8S5,9i36> of die RTV . 

t room 



^temperature or hi;^er, following the addition of dix>ss7linkinjg agmts in the 



'];5: prefsence of curing catalysts. The ability t0:qx>ssliiikat.x^^ temposture is ^ of. 



: ; v ag^ts; Suitable m>ss--linking agmts and curinig catalysts are well known in the 
•' J; 7. art Typical curing cataljfsts would be the organic ^etal OQmpoiinds sudi as 

• ^. stannous octoate, dibiityitin dilaurate, alkyl titanates, platintun systenj^ and 
to ' . : jitsuoiinn chelates, The curing catalyst is chosen so as to be effective in the 
- ' . . pres^ce of the drug arid not to interact diemicsdly/mtii ihe drag. Typical. • 
. : ;iax>sslitddng ag^ts would be alkoxysilaaes such asjtetraibtih^ oria- , 

pmpylpirtht»siUcate (^fl*0 Curing temperatures emd times w vary, depcsidirig 
. on the particular elastomer(s) \3sed. For example^ the curing tOTiperature may 
.15. varyjbetweenipomten^e^ 150*^Cbutisprefo 
: \ \ range 60r90^G, The curing time ihay vary betwre«i a few secon<b 

hours, depending on the elai&toiher(s) used. A p^efOTed . reservoir material is 



; Carpinteria, CaU 



9 ' 



resovoff. 



mamificture include additipn^type^ two-<>iihporient polj^diineth^^^ 
wM<i are platinum catitt 



"/ TTie res^r^^ krespec?fiV6 pf its ca^ 1 to * . 

80%W/w, optionally 5^5b%w/w of 



3d Exsonples indude, but.ai^ 

. polysaccharides, preferably cellulose derivatives such as croscannellose (gross- 
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, linked c^cbox^onethylcdl^ or hydrokyettiylo^lu^ glucose, ladtoseor~ 
other mgnor or di-sacduui<]es,6r ttieir waterrsoliibie i5idt^,pioteins.^€b as ' 
; gelatin, nonipnic ^urfac£> active stg^ts, bilje^ salts^ or^^c s^^ such as " 
. ethoxydiglyooU polyefliylene glycol and &tty.^^ dsters, preferably containing 2 
/S . . tb.20caib6n 246 \, ^ ^ 

PhannaceiiticaUy a fiffledl may Ije a^^ 

sb:enjgai df tiie reservoir^ For example, siu^ie fUlans iiclude jSnely^^ec^ - 
reinforcing or extebdin^ fillers siidi as hi^ sixrfc^^ filmed aod px^dpitated 
.10 silicas, clays such as kaplini, .cnjshe4 qimrte, .diato earths, dttdum , • 

carbonate, bmum sidphate,!^ 
■ : proportion of fillers added wUl dqien^^ - 
: device but| usually, the fillCT content of tihjB reservoir mil be in the'ra^ige 5-35 
parte by weijgjit, optionally 7,5-27:5 parts:b^ weighit 1^ 100 parts by wei^t of • 
.15 . the. afori^^xitioned .reseiyoir^ - , ' 

Where the dejvice is an intravagiiial drug delivery devie^ in the fonn of a ring, the - 
. ■ . reservoir may be a fiiU leservoir, m tiiat i^ fonns a.continuoiis (or amiidar)^^^ 

reservoir withini the device, or it may be a partial reservoir, in tiiat the reservoir is 
20 of a defined length, wMch is diiscK>ntinuou^^^ Optionially, more than one partial 
reservoir may be used iii the same device, where eadi teserv^oir may w 
same phannacologically active agent, different jphanna&)logically active agents,^ 
and/or more thain one agent Where one or more partial reservoirs are used, at 
-leeist one, but prefi^^ resCTvoir rnust be iceuse, to the I 

25 z ;^^ ' > 

/ -sv^ce of the sheaitii flurou^ to at 1^^ tXie^burfkce of ih^ at least one, but 
: :\ pxp^^ -'- ■ ■■ ' i 

It will be appreciated that ait least isomb of the dhig is relisased fiom the reservoir 
30 bydifiusionof tiiedn^gflirou^tl^^ Amdngthe 

. important factors.goveming release fi-om the intravaginal drug delivefy;de\qces 
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. of the priesent invention are the solubility of the dri^ in the tes^oir earner 
; . systmi,ihe sblubiU^ .of ttte leseryoir carrier material, and/or rese^oir excipimt 
in: va^al fluid, Ae surface area of the reservoir e3qK)sed to flxevaginal; 
\ <»viibiimeat and.tfae distm ' 



.IB:;: .wMGli.i$ biocdm^ i:e.y suitable for uisiBrtio]i.^i^ of: airimal body. 

v<Ki^ .:. 
: V -rforem are also suitable for use in tfadstieatb^ whetlia: or not fliey 

areeiastomm 

15 : block .<x)pQlym€a:is, piply^ and sUicones aire m ^^^ch silicones 

af e jM^fenJed/^ 

• *s' ■ . " fii^^ • V*-'-. * . ' : . ^ 

More pref€iiBJ>ly, the poljon^ is^m 
20 system: is not elast6m«ric. In this embodiment, the elastomeric prop^iies of the 
dieath. confer suflBdent fl^bi^^ 

device to alloxv placement in^ and retention within, the vaginal Most preferably, 
. : the polymer is a siUcone elastomer dCTived 
; prgan^lysU^ 

Other smtable siUcbne elastomers suitaW^ 
manufacture include addition-tj^ 
30 which are platiihim cate^ 
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texnperatureSy one-coi^^poncbt pblj^^ silicone etastom^ 



; : ' Prefew4|ly, the sheath may^^ 

5 . of the sheath:. FUlers suitoible forWein the reseiyou: ?fre.aiso suitable £>r|jse iii 
. &e sheath. Usuafly, the ^ , 

. . parts l^^^^ , - 

\ 10. idurankcolb • :. , ' 

. - The sheath limy al^ 
; . . . exri^ ' ^ 

^' . diffiision thipu^ the sheath Such excipidnts toe o^^^ materiais usedr . ^ 

: 15 asfM«s,aBidactsoa^ 

■ ac^ve.agdat, i.e., increase the diffbsio i ; 
traverse through flie device prior to its releaise from said device. For exanaple, : : 

; ; £^ 

silicas, clays such as kaolin, qcushed qiiartz^ calcium , 

. . . . > 20 caibpnatej barium sulphate, iron oxide, titamxim dioxide and caitK>n blade 

ih(B sheath inay finther optionaUy contain at lea^ 
acceptable diemical penetrati^ 

^ ' - " such as bleic acid > 

pr-agoits that dir^ 

■ .'Deyice'Geometry.- 



theoretical calculations by methods known to those skilled in the ait. such tiiat th0 
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d^esii^ duly lelei^ 

/ a,^^^ sustained for the desired duration for exl^ 1-14 days, 
optipnally, 3-7 days. For «anq>le,^ in the lexfOnples wia^ foU^^^ we^ye 
: dea^onstratcd fliai, over 5 days, it is possible to leleaise atotid bf:p:001r2SQm& 
f .5. dptionally O.Ql^isOmgy.intp a disssolution I9uid chosien to 
V; - iponditipns-* (as definedhereinafter) unde^ the exemplMed release conditions. 

:Fpr aiiiintrayaginal drog di^Uvcry. device, the des^^ 
\ ianobni^pass, ifor examtile, the l^gtii, width and c^ssrseciiima^^ area oif the device. 
.10:. F6r ao intiBVaginal ring, the term **ge6indxy' encoin^ the overall diameter., 
of Be ring, the crpiss^sectionai diam 
^ Wherie the intravaginal ling is of "cbre^ 

: also inciudes the ratio of the reservoir diameter to thci diameter of tjhe complete . 
devipe in CTOS^^ A prefOTedgwmetry is a ring of "core*' desi 

, 15 an oypnall or oiit^ diameter of 45 - 60 min, preferably 52-58mm; a: reservoir 
diameter 1 - 7 nnn, optionally 2-6.5mm, preferably 3-6mm^ a crpss-sec^on^ 
: diaxieterof 4 - IQ nmi, optioiiaUy 4.^ mm, preferably 6.5-9.51^^ a .: : 
reservoir lengfli of 2 - 200 HOT 
c>4indrical rod having an overaU or outer diam 
20 1 0mm; a reservoir diameter 0.5 - 6 mm, optiondly 1 .5-6iiim, preferably 2.5- 
5mm; md TO ovei^ length of 1 - 801^^ 

JPharmacologicaliy Actiye Agents 



'^'".''^'^y:. : : :iig£Uiis|^ brtjreatiri^ a;<^ .'V 
. - .^ .. thereof.. 

putoftheinttavagiiialdmgdeUvia^^ 

locally or systemically. The active agent(s;) may behydrophiUcor tipdphiti 
30 organic 6rinorgai^cmateriid(s), which are^ 
•active. ■■ 
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. By:**prpph}4acti^ agaat" is meahtahy ageat(or its prodiiig^ effective in 

; defending against a disease state iii ttie hiiman or imimal^^ bpdy, piefiababty &e >^ 
• • ''human' body.. . ' - " n 

■ . A;,,, .'v* 

: By:*therape!^tiq agiair i^^ 
V - . disease state in^^ ' 

: 10 and are int^ded to mean any substance which'fi3lls:.wi1iiin the definition of tt^ '' 

prophylactic ag^t or a therapeutic ag^t and \^<^ is in vivo ^f 

\ producijttg a desired, . " 

Suitable pipphjdaclic or therapeutic a^ 
15 the devices of the preseait invention include, but ate not li^ to, the following: 

• iContraceptive drugs 
. ' Desogestrel, Dienestrol, Diethylstilben5l/Estradiol; Estriol, Estrada 
Etoinyl Estradiol, Etonogestrel, Gesiodene, J^Von 
20 Medroxyprogesterone, Medr6x3^rogest^ Mestranol, 
NoretWsterone, Norgestimate, Nono^ 
ProgestCTone, Testosterone, Testosterone Acetate, S t- l^^^^ 
..Tibolone- 

25 • Pain ^^nd Migraine / ' 
y : SHT-I r^ecep - 



30 Dehydroepiandrosterprie sulphate, Di^iestrol, Diethjdstilberol, Estrogens sudi as 
Estradiol, Estripl, Estradiol-3-acetate, Ethm^^ 
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; Leybhorgestrel, Luteiiimng Honnone Releasing Honncm^, Noretibisteipiiei, 
NpicthistODOric Acetate, Prpgest 

; r ■ * i $ei^ctive^Seix)tpnin Rdiq>tBke Inhibitors (SSSLIs) sac^ ai fluoxetine . 
"V.: ^■:^V • " ;PrcMenstaT|al'SymdrQme- ... ■ 



15 ihiroprostolybxJ^o<^ ; 

.•mononitrate)' ^ ^'.* , V- ■ V . 

Antibacterial drugs . . 
ACTosoxadn, Amiflbxacin, Amoxydillin^ AzidodlKn, 
20 Aadirbniycm, Azireonaih, BaldiQoxacin, Beii2yii)eni<^in, Bi^enem, 

. Brodmioiprini, Cefe^^ Cefadroxll, Cefatrizirie; Cefciapene, Cefdinir, Cefetamet,' • ; : 

; Ci^fcetazole, C^^rozil, Gej^^ -^y':^' 
Cephaloiiimri, iGephalo Cephraidine, 

■ ■ : ; Danofloxacini^lDj^^ ■ 

DoxycjyciiQe, Biipxacin, '\y''-'[y;:;J 
i^iidbxaciUin, "- ^1 ' 'iy^-' -^^i 

' Acid, MeciUmam, Metronid . ^ .:. 

3d . Nalidixic Acnd,Nifiutdinol,Nitrofu^ . . 

Qxytetiacyciine, PanipCTem, Pefl^ 
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■ ^ : . \Add, Pkbmidic Add, Pivampicillin, Pivmecniman^ Phififlox&dn, Rufloxadn^ . 
. SparfloxaGin, Stdbactam, SulfidbCTsbnude^ Suifmetbpyrelzm 

. Sulphacetamide, iSidphadiaziiie, SulfduMdimidine, Sulpl]^ 
* . i \ Si4p!hamethp^ Sulphanilainide, SulphasomdMe^ .^tdphai^ 
'.^y : 5 . ToDiafloxacm, Jeteacydine, Tetroxoprmi^ lliiidazoie^ Tosii^ . . 

' ; V:* /;' ' Suitable antifungal agente include Bifpnazple^ Butc^ . 
- \:lp:: CM(npbenesin,^C^ diamine^ iGlotrania2X)ie^^ Eooh^le, \ 



. Nystatm, Kifiiioxim 
;\ • -es^erathe^ 

15-. . • 'Andimaiariift:.^^ 

« . Andprotozoal ageiits. . 
Acetai^blv Aimnacm 

20 Omidaziple, Piopeaidazoile, Sedoidazple, Sinefinigin^' T^ionitrpzole^ Temidazble, 



.« Antiviral djmgs; ihd^ 



-/ Qdofbvirv'Qircu^^ 

. Didebxyinosine, 2%3*-Dideoxycytidine;Pefe^ 
. Edoxudiiiej Efaviredz/Emi>^^ 
. 30 Gramicsdinj Ibadtabine/Imiqiiimcki, Immunoglobulins, Indinavir, Lamivudine, 

. Loyiride, Magainins, Nevirapine, N6iioxynol-9, Penddovir, PRO 542, PRO 140, 



wo 2005/004837 PCT/EP2004/007703 



V • . Pit)tegrm$, Procystdn^ Ritonavir, SaqimnaVir; TMC^120^:T!i^ 

' T;endfovir, UC-78i, Valaciclow, Valgmcidoiar and SEilts-pr est^ tho^eo^ 

: . . .. * 

J.: > " ^ . • . /Peptide fo^^ ' . ' • : 

: Insulin, Ldtbinising Honnone Release 



ParathjTpid Hoimpne, Peptide T, S 

; 15" : 

Stimulatm^-ttorm Vasoactive Intestinal Poij^eptide^ Vasopresa^ 

y-^ ■ ... '.ai^dgiies'or-.d . • ';V.; ■ • 

• Anti^Snietic brugs 

20 5in3: antagonists; oiadaiisetro 



Sdective Estrogen R^>ep 

V :>Bk)mpaif)tin tsmipxifen, leiq^Ude : ■ : " 

; : Prefitobiy, the, orea<i, dnig is present in the rod or ring reisen^o^^ an amount 
of 0:005% to 65% (w/w), optionaUy 0,^^^ 
30 Optionally, tiie, or each^ drug is preisent in tihie sheath in an amount of 0.001% to. 
; 65% (w/w) of die sheath. 
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; / ri<ij^ctingor extf^^ Itie kh^^ may . 

. - • . i' pripr-proS^died with one or more holes or oipeDingiSi. ildtematLyeiy, said one or 
.Dai^^i^hojesoropeningsmaysate^ ... 

. V Intravagmal drug deliVeiy devices of ttxe preset mveqtion may alternatively bb . ^ 
. , *' : : piqp^B^^ by applying a ^ealh onto a s6 reservoir; ' Once a:^iin, the shdafli may. ... 
:'V .;be'pripr-prqyid|rf^ prbpenmgs, or,' altematiyely, said oiie. . 

>^ drag ddivery devices of the i>resa}t inyention need nbt be 

15 EmbodimiKxts of the invention will now be d^pnistt^ite^ to the C 

foUovwng Qerieral Method of Manu&cture, W^ exemplified, by ; 

r ^-. V rieforericetoE^ * . " ; ' '.: - . ■■: . ^' " 

Tie invention is not limited to the em 
'20 herein, wWch notay be modified and amended without departing fix>m the scope of 
the present inymtion. !^ : 
ait fliat the technique of injeiAipn moulding referred tp hdiein may be replaced in 
whole or in part by other manufectuiing techniques that will produce the same 

25 \ . ' ^ . ' ' , ^ ' ^ " ' '[f^ 

. vC^neral Mettod o^^^^ . ' . : . X 



earth as a filler is prpvided, 97paats byweigjit of flds polymer is b^ : 
.30 2.5.part^ by weight of a crpss-linking agent, n-propylorth6siliciate (NPOS), to 

form an elastoiner mix. .A suitable hydrophobic elastomeric polymer is stannous 
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. . iocidate-cmiTed jpoly^ pblyin^, a suitabl6^^€»:ampie is. that' = • 

i'-^i^r':^:.-- ^ ^^^^ • \ ^ 

. \ :;^^ T^^ 

: - :. \ \:iO:;; pf im adiyatiiig catalyst, for example, staimbus ootoa^^^^^^ llus mix.ixiajs^ if . . 

> * :. V;iii|0cted u^ ^- - - ^^^^^^^ 

1 . tb^jommaybe^^^ ' . ■ ' v^v:^^^ 

' . .fbilQ^?W|« . - 

. ; : 15- .oflial,by flifeus.eof difi^^ 

• . ; • : <iiame^^ma^ ■ S .-.r^" . *' ; .■ 

. . An.ihtravagbaal dra 

is produced by mixin 

20. wei^t of an a<jtivatihg The resultant full . 

i: . ring 

. siidi that con-eisponding-one 
:. at least to the.sur^ \ i^^^^ : ; 

be prepared by usm^ ^/^^^^.^^^^^ : \ 

, fiiU ring nught be pr^ai^ . 
.ring mould and theii injectingft^^ ^ 
.•: ■ ' ' .'30 .. : :• . ' \. " ■ ' ■ ■■' . . *. . • - ' " ^ } " " " ' > . : ^ ^•: ' 

. The moulds, whidi are prefcsrably coated with, for example, Tibflon (Trade Mark) . 
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oran< 

caiboh sted, stainless sted, aluminium, or any ofhqf^aterial de^ed to.lki ; . 
; appropriated It wfll be i^preciate^^^ 
^ia|>e of ttie mtravagiiud dnijg 
5 . ring; a rod OF any other desired Prefiaably, the device 

. bbmplete toroidal ^jap6^ more^preifdrably a partial or opmplcte tpfiis^^^ • y 

s%d>stantiQLUy cylindrical, shape. ^^^^ 

rotating aiiy ckised loop Qncludixig ati eUijpse, a drcle Or any ibxeg^ 
. about §i.fixed line external fo that loop.. Ihe toroid .sfaii^ may W : 
10 ipartial torpid. By torus is meant a ring-like;body genetHted^^ - . : 

- about a fixed line external to the circle. The tbirus sha]i>e.may be a . ; . ^ {: 

'pi&itial'-ring- like shape;.-. ' ' ' ' : ^ ■ '^' 'y^ 

The geometric characteristics p 

15 alignm^t and sh^>e of ttie holes (ppetdngs). can be varied as i^idred by 

. of apprppriatdy sized (and angled) inwardly extmding^ i 
moulds. Alternatively, the intrayaginal ring device, or c^ 
be prepared by extrusipnal processes, as will be obvious to those sldllibdvin:i^ 
art Alt^natively, the holes or openings may be introduced into a' fins^^^^ 

20 device by mechanicid means; such as a bore d^^ 

General Method of Intravagins^l Device Manufacture--' Examples .S^S - 

A hychophobic elastomOTc polyni^ (PDMS) containmg • ; f . 

iis^bleiidte^ with 5.76 pkrts by V'^^ dfoiss^inki^ ^^"^ 
■ i>n>pyloiffiosi!icaie P^POS to fPrm an elastonier ihix. A smtable h)^^ > 
elsLStbmmc polymer is stanndus^^ 

suitable exan^le of which is that known as Nusil Med 7.6382. 

^30 " " " ■ • ./ ' • " .- ■ * •■; ^V'- ■/ 

. ihe elastomer mix is further blended with the desired amount by wiaght of the. : . 
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. idesiiedphannacologically active a£^biit(sX to f<>nn ari;acdVe i^ehrpi^^ 



Theoreseryoif of the intrayagmd db!^ ddiyeiy device, of Ihe i^^ 
. bymixinig.2(Wpaitsbywdg^^ 
5\ : of {ui acdyatingcatal^^ example, stannoui^^ootoate^ This imix ifii^if^^ 
. diB$tre4i>6 placed under ya ilie resiilta^ 

. injected into a reseivbir'moiild^a^ 

fibe Mix ma ejctnxded, depending bn ite:\a^^ 
. following whidi the reservoir is tembVed imd trii^ , ItiWil bej^tqiiif^ -fQ 



10 that^ by the n^e of differeiit reseryioir mbidds, fes^pirs:Qf diffe^ 

dimietei:sniay be produced ' *: 

. An intravagind drug deUvery device in the foito^ 
is produced by mixing 200 pails by^eigjit of ah elastomer mix' «>ri^^ 
15 hydrophobic elastomerippolymar(P^ 

. earth as afiller, wth 1 partby wei^ of an activatfinig catdy^ 

. stannbus pctoate. The resultant full ring mix is iiijected into ia: fbll iimg -i^^ 
(designed with one or more pixy^ons such that contending one bir inore^^^^^^^ 



20 will result when ttie final device is cured) cbritaining the reservoir (Ml or ;pjMliai> 
. : length) prppared as preyipusly described, mid &en cured at 80?^^ v: 
Thb movild is then opened, following which the fiiU ring is reaiioved ani : - . v ' • 
trimmed. Ahalf or part ring or a rod cpiild, equally, be prepaid by:^^ 
■■l > reqi^^^ rii^g or rbd mpi^ tiW^a^^My^^ 

25 ptepared by placing a pre-assembled half or part ring-in the full ring^i^i^'^d;/. ' 

' The rings of Examples 5-8 have ia cross-sectional diameter of 7.6mm and m ; V 
. ; : QveraU diamet^CT of 56mtn, wi ^ ^ 

.30 therein, containing 30% by weight of active and having a resprvpir <Ua^ . 
4.5mm ^ the sheath has, therefore, a thickness of 1.55mm; 
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iSohtaimiig a|^^ 

. . '5 *. . diatomaceous eardi as a Slier Is provided 94.24 parte by \ : 

. • . / ;:isi Uemded with 5,76 pairts by Wei^ of a cro^is^lk^^ J^' ^ '^'^^^ 

• • . piiS^ A jgxutableii^^ 

; elastdmeric polymer is stannous octbate-^^ polydimeflijdisiiQ : " ^ 

/ . ' s^^ of wiiicli is tti^loKiwn asl^hi^ ^ i 

aCT . ••• '•*.•■'•.;: . ' • ' V -r-'i^iiS^^ 

iTie !elastoh% imx is fii^^ 

and with 5% by wei|^of ibe desiredpham i^tiVe ag^^ 

..'^ : /an active rescETvoir mix, *■■ ''• 



i§ : ilie reservoir of the intravaginal diiig- detivery device of the inveni^lii^ 

. by mixing 200 parts by wdght of the active reseiyoirn with 1 part by^eig^^ 

of an activating catalyst, for exampjie^ stannous oc*^^ Ilds^ ioiiki ni^^i^^^ 
, desired, be placed undo* vacuum to.temove air. The resiUtmt ireservpiir^ 
injected into a resdyoirmould and cured at SO'^^C^ iniautes. Alteihatf^ 
20 the mix may be ^truded^ dep^ding on its viiscosity, Tlie mould is thrai bpeded^ 
. . following which the reservoir is removed and trimmed It wiU- be :^pire(aat^^ ^o; 
that, by the use of different reservoir moulds, researvoiis of diffdn^ie^ ' - 

• diameters may be produced^^ - / : ' ' < "^^^^ 



earth as a filler, with 1 part by wei^t of an activating catedysV for ^dm}j^; :- 'X 
v ; stannous pctoate. The re^sultant fuU m 

^.30 (designed with one or more projections such that con-^ouding xineror.i^^ ":' 
holes extend fiom the surface of the device at least to the surface of the reservoir; 



.WO.2005/004837 



32 



PCT/EP2004/007703 



. mil result whoi Ae final device is cured) cdntaiiuiig die reservoir (full or piartial 

. . l9ngdi).iirq>aied as previously described, and Am cured at 80**C for 3 minutes/ 
. .. ' ; The mould is thai qpeoed, following whidb^ the fiiU nng is removed and 
•* . .' : trtpimed. Alialf or part ring or a rod could, equally, 'be prep^ored by nsing the . 

^ 'iv5^ . M reqtnred Half riiig or part ring or rod mould. Furth^more, the full ring i&ight be 

: ; jwreparod by placing a pre-assembled half or part rmg in ibe full ring tnould arid 

- ; .then 



. . :tiidi:dut^ containing 5^ by weight of active and haying a dimet^ of 4;5im^ ^yifli 
: ' i^a sbeaihthidaaessof L 

Protocol for ln f^o ftelease SfudOles 

• is: y 

All of the in vitro daily release profiles for ftie intrava^al ring or tod devices of 
the iriyentibn wqre determined under sink coiiditionsv^ TliiB term *sink conditions' . 
is intended to refer to that set of expenmdatal k^nditions in vitrdt that eflfectively 
simulates the active haanopaiusipn that occurs in vrvq, and which results in a 
20 maximum drug diffusion rate, at any giy time, across the' aqueous boundary 

layer. Thus, the solubility characteristics of the dmg^^^^ of 
a suitable dissolution medium, 

; : ^ : Tli0 w Vitrro daily release pio^^ 1- 
^25 ' of^^ 

<v • btifif^. : T3ie release fro Wei^ again d^etmined undo* 

cohditioris:- the respTO were 0:9% saline, 0.9% saline, 

p.2% SI:5 (sodivim laiiryl sidphate, a s^ The release 

profiles for each of ^xampl^ 9-15 were detorminc^^ 

.30 0.9% saline. For 2^1 of Examples 1-14, the volume of dissolution medixun was 
1 OQml in each case and this dissolution medium was changed diEiily, whilst for 



; . ^ EkampTe I'S.^A^^ ; • . - ■ 

wais IQnU of dei^ , 
. • ■ ■* daily. \ ' • • - ^^'^ ^ ^ . ' 

/• : : . ' liftJeleasenrtes wei^;d^ ^ ' 

dissoiutibn medium <^ 

f' . , . ' individual. stoppered 250 nd radicaliSaslc . flk^;were maiai^ - . ^ ^ - 

: JO, jppi^^ \ ' 

■ . *. w:ere g^fly shaken at a coi^buit rate.(60 lotadoi^ ensure* 

tiieabs^ceof ahydro 

hours. (± 15 minutes).^^^ AniJiquot(2-rid)offeetlsed 
15 dissqlutipn riiedium was analysed . by tu^^-pierformmWUi:^ 

; InExaioiples 1-4, the geometry pf ffadririgs was as fplibws: 9 mm (transverse, 
caross-sectional diameter), 54.nmi (outer <U^^ 
cross-se<^ti6nal diam^ Tte^sheathtbielcDess was 1.75 
20 sectionaldiameterof eadi hole was 3 .0 n^ 

i : -Duni" * .-■>..'.••• ■• . . ■ ■•' ' . \ . - ^ ' 

in Examples 5-1 5, the gebmeby of the im 

i^'/'^'-^y'r:;. ; ; , vi : c^pss-sbctipiml^^^ 56 mm (outer 4ia^ 

. :^.- "y -::i'' .: V . s^ (a -'sizb^l -corel^ 

: d V \ ' 

• ... Protocol fpr/Analysis of Release iba^ 
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.Conditions 


Acyclovir 


Fluoxetine 

Ha 


LieuproUde 
acetate 




Colinim . 


. ' Hypecsil 
Bps CIS 
250x4^6inni, 
Sjun 


ZoAaxSB-C8 
75x3.5mm, 5pm 


NucleosU C18 
1 00x4;6mm, 5fmi 


• ' • " ■" ■ 


.Ddfcectioa 


254 


227 


215 




iiijVol(fiL) 


20;0 


20.0 . 


10.0 




Mobile 
Ph^se 


Ac^c acid 

solution 
(0.1% w/w) 


Pentane- 

sulphonic 
A<dd:MeOH 
33:67 (pH 5) ^ 


A; 5mM HCl: 
MeCN 72:28 
i3;5mMHCl: 
MeCN 65:35 




Flow 
(mtJrmrxy 


2.0 


1 o 


■l.V/ \ • 

, •%J&aUXwUt. CM *JL\/JULVf Wo. 

aoimin 
3.00 imin 
10.00 min 
11.00 min 
i2:CK)min 




.1^ — - 










Conditions 


Terconazole 


Dextran sulfate i 


Raloxifene 


Clpmiphene 

::^:V:iatrate 


Clolumii . \ 


2k)ib€KCl8 
15dx4.f5mm, 
3.5jim 


ShQdex. 
SB802!5HQ OH 
.pak 


' S>7ii|iieti:j^Meld . 

RP18 
250x4.6ixml, 5}im 


' /Symmetry C4 
25dx4.6mm, 
5jim 


Detection 

X«qi(lim) 


. 225 


By Evaporative 
ligJitScattmng 


254 . 


233 
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Detector 
(BtSD)** 






InjVoi(KiL) 


200.0 


100.0 


10:0 ; . ; 




Mobile 
Chase 


p.l%TEA: 
, 50mM 
Attuiioaiiiiii'.. 
Acetate 
70:30 


10p%.£)tWatd- 


KI^F04:MeCN 


^^■^$5:0^..({#;;;; 


Flow 
(ml^niin) 


1.0. 


.2.0 . . 


■ ■; :i.O.;-. 





♦^Conditions for ELSD — Impactbr on; Evaporatot drift tij^^ ; ; v . 

. N*iili^ gas flow rate—1.5ni^^ . :•" j:--^ [' i/f: 

, 5 BSAm^fapd. '-^ v : • 

The dissolution samples forBSA were analysed using a BCA Protein i^is^^ " 
. Reagent Kit Briefly, 25|Jofea<ai sainpleadded to96 well plate. To tto^ 
woiidng reagent added. The samples wCTeinOT 
iO thoa kept at room temperato^ f^^ 

Plate Readier at 570i^ ; ; > 



Conditioiis^ . : 


Sumatriptan 
succinate 


Tamoidfen 
citrate 


Desmopr^sia 
acetate- 


;Metr^ni4a2d|e 


Cohinm- 


NovapakClS 
150k3.9miii, Sjufln 


SyhiinetryShield 
RP18 

256x4;6nmi, S^xm 


. : Symme(tiy es 
t50x4.6ninii Spin' 


V/Spherisorb. 

ODSl 
200x4.6 mm 

iO}im 
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(nin> 


228 ... 


254 . 


240 


315 




10.0 


10.0 


.200.0. 


10 


l^ciinre Phase . 


KHzPp4<pH 
5.4):MeCN 
84:16 


KH2P04:MeCN 
55:45 (pH 3) ; 


KH2P04:MeCN 
80:20 ft)H 7.0) 


. KIl2Pp4: 
MeOH 
70:30 


Flow (mt/xnin) 

> .1 . .. -. • * 


1.0 


1.0 


. lA 


1.0 



• MeCWtt=|ne<^^ • - • - . • 

^ /*. . ■ V *I^A*=triefliylaiiuiie - ■ ' 

... - KH2PO4 =iK}tassiiim phosphate 

it wUbe readily appredatedb^^ 
. ' * V ■ release;amouhts dcanoi^ . . - 

10. canjfe.niamptdat^^^ 

- for example, <^aQguig the loading o 

. of rdc^e^eoluuaqj^ 

• .tfae holes or ppenings.in the sheath; an<^^ 

res^oir aikl/or Qie shea^ . 

15 }''' ' ^ • ' ' -. ' 

Example 1 (ihfl^^ • . 

:; • 2G; ; mgmetronid^ 
~ wereprepffl:edbyfoUowing&^^ 



The influence of the number of holes on the cumulative in vitro metronidazole 
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release from the tings is illustrated in Figure 2. Increasing the nimibjer of lidle^^^ 
. leads to an.iiicrease in flie daily rdease rate, such tiud^ after 14 days, the^ • {• , 
cumulative amounts released from the 0, 4 and S. hole rings are 2.5,. 610 
mg» respectively. ' -";^i^^-V.-\/>v^ 

Example 2 {Influence 



fiiU IragOi 20% (w/w) inetrpnidazole resdvoif (total diug content '^800^ 
.10. nietrqnidazole) and either Q or.S holes on tlie outer .^ur&6e<if the de^de weri 

■■^lesiHt:-;- 



The influence of reservoir drcig loadiiig and .nuinher of holes on tiie^t^jiii^^ in . 

vi^d metronidazole release firom flie rings is illustrated in Figure 3 . . ' 
15- ' . • • -; • ' • . y/- / ■• ' 

. . . For ttie rings with no holes, the release profiles for flie 1 0% and 20% (w^w) ' - 

nietrpmdazble-loaded rings are .sunilar to eac^ odi^, since it is the sheath; wii 

is controlling the release rate.^ Spedfically, after 14 days, the cmnulaiiy^ 



20 ' . 

. Ho wever, for the rings with an identical ntunb^ and size of hples (S),: i^^ 
th^ beconies a ftinction of drug loading. Increasing the res^bir.metix)iU|^^ 
concentration from 10 to 20% (w/w) leads to an increase in the c^ily relei^e ratfi, 
: jsiii<^^ 14 daySj the^iupiidatiye €^ l^^ ^nfl^O^ 

^^i 'l^^ , ' ? • ^^^^ 

. . Exanipie 3 (Ihfltienpe of ^addition of pore^foniiing excipitet to drug lo^^ ; 
reservoir).* . - ' ' ■ \ - O- - 

30 Intravaginal drug ddiyery devices in the form of a reservoir.desiga ring haying a 
frill fength, 10% (w/w) metronidazole plus 30% (w/w) hydroxyethylbellulosa . : . 
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(HE:C)-loaded.i^aVoir (-400 rngmefapnidazole les^oir cont^t.^lto;^^^ 
mg HEC reservoir content) and either 0 or 8 holes ori the outer 



Examples 1^. 



llie.ihflu^ce ofincoiporig^ „ / ^ 

: ' pbannaceutical excijpimf, and the ntnnber of holes is illustrated in Figure 4: ^ 

: ' For the ring widx no lk>les» sdto: 14 days, .fhe cumulative amount ideaseH lemains'- ■ 
at 2v5 mji. llieincoiporation Qf ip%i^ett^ 

hydroxyethyiceliulose. into rmgs ekc^ having 8 holes ieads'to a significant 
incite in^jthe ionovint of metipnidiizble irel tiiat» after 14 days, the\ ' 



15 



aire 10.9 and 54.9 mg, respectiyely, 
Exsuiiple4 



• Intravag^jisJ dmg deUvery de^ 

full length 5% (w/W) metronidazolc^bade^^ (~200mg metronidazole . 

20 reservoir content) and either 0 or 8 holes on the outer or jimer surfa^ 
. device were prepared by followii^ General Method of 

./-.Examples i^.-"' \-*' ..-V:. 



: . { flie^ldcation $urfeoe./V^^ 

:. ; /having hoiedi^^^^^ and^mteinai su^ Sp^cafically, aftct 

' . ' II days/the cxjinulative amouiite .. a 

. . : . are? ^r\: '-^':^'^_.' [::r 

••30 • ' ■ ■■: ' ■ . " ' " , ' ':-':r^^^^^^^ 

; . . Example 5 : Fluoxetine hydrochloride . 
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iQtravagiiial drug deliyeiy de\d6es, in diq)licate, in &e finm of a reservoir design 
ringhavingafiiQlaigtti,3d%^ 
. ■ reservoir and eith^-O or 8 holes on 

. ~ ^'edeasedka are shown in R : ^ 



Time (days) 


Comulative Release Perforated- 
Ring (mg) 


OmMative Rdedse Reservoir 
Ring (mg) ; . 




: 4,537 • 


0.030 




10.704 


0.066 


. 3/•■ 


.. 15,252 


0.093 




17.003 


0;122 




W.625 


0.149 


■ ^ 


20.225 


0.178 




21.769 


0.205 


8 


23.310 


0.231 


9 


24.537 


0.258 


10 


25.976 


0.285 


11 


27.214 . 


0.285 



10 £x9inpie 4S: Terbona^le 

f ;^ . J.. ;/ : ringha afiiU leayti^Z^A^^ 
, . Pr 8 holes on the outer, srafe 
.15 QmeialMediodofMmufacto 

Ilel^se dj^a are shown ^^^^ 
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\'nme(days) 


Qunulktive Release Resovoir.. 
Riiig(mg) - . : 


C^idaliyeRdease Peiforated . 




. 0.0019 


63794 . 




.0:0027 


■.V.-.;vV...,V^-530? 




0.0057 


' "a 1342-; ; " ; "•; 




0.0258 ; . 


.;. 123921 ■ 




9.05S8 


..: - :i3:832.i: - .. •■ 


".■■'6; 


0.O958 


15.6321 ■ . . ; 




0.1458 


. : 17.3921 




0,149 


.v-;:: 19.7108 




0,1775 


2i;50i5 ... 


■ 10 ■.. . 


0^11 


'i: y^l-; ; ■ ■ :23.J955.- 


•.-ii . 


■.0.3025 ■ 


V : 25.0568 



Example 7 : Bovine Serum Albumin 



10 



in dijplicatQ, in the form: of a leservbir defsign 
; ring hsLvmg a full Itogdi, '30% (w/w) bovine seiim.albun^^nt^^ resservoir 
. and eiihex 0 of 8 holes on the outer siirfece of the device w^e prepared by 
■ fpliowing tibie Genial Met^^ Bovine sorum. 

albumin (ftlolecular wdght - 66kD) was diqs^ to d^onstr^te that large 
peptides/ large pn>tems can be released firc^ the perforated drug deUveiy device 
•<3if tfae.present invention. 



Release data ^ shown m Hgw 9. and in the table below: 



Time (Days) 


Oiimulative Release 
Perforated Ring<mg) 


Gumulatiye Release 
Reservoir Rinfi (mg) 


. ./. -.-.1 . 


. . 21.22 .. 


0146 




27.19 


0.75 


3 


40.74 


0.77 
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V ■■■ •.4 • :• • • 


49.16 V 


0.78 . V. 


. •• ■ . 5 ■• ■ . : 


- . . 54.05^ 


.0.79 


■ 6 ■ . 


57A2 


^ . 0,79 


■ "r7 


■■ 59M 


0:79 


•• • .•■ 8- ■ 


..-■59.43. • 


0.79 


..■■.■■:'9 •. • -. ■ 


. 60:60 


• 0.79 




61.10 


0,79 



.. / . ; • . ;^eitlier p or 8 * * i'-^^:'''^'^-/'0^t 

' • . • . pioforateddrug deUveiy ' : . • \ : : ^ ^ 

;.Reieasedat|i^a^^^ 





.<Siiimil«five Reltiase ' . 


.- Chimulative Release 


Time0ay&)- 


. 'P«tf<xated Rihg (ing) 


Reservoir Ring (iqg) 


:. 'i--: :• 


35.06 


1.31 


•;• . ...2. c :■ 


42.97 


- 1.31 


■■: -^"v . e : 


49.80 


1.31 




•■ :135M: . } ■ 





: V. V . . . were^pi^ai:^.by^ . ■ 'y; '-^^yyy 

Rdease data are ^own in Fi& 
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Day . 


Cumulative Release- 
Perforated R£qg.(niLg) 


. Cumulative Release' 
. :Resd:voirR]]ig (is(^.:. 


CiamulatiyeR^l9ase.; . 
SUtteiiRii^<M^^^ 


. ;i •. : 


0:216 




.:;0i267-::" • 


■ 2; ■-; 


0.625 : 


,0; 


; ■ 0;343k;iV-Air 


• .3 • 


1.020. 






4 


1^1 






5 


1.476 






6 


1.661 


• 0- - 


: v^•^;;o;is«s;^;;.>5;;: 


7 ; 


1.844 






■ •;;8:. . 


.2.027 


■ :--.0:., 




9 


• / 2.244 


.-■ • .,0- ■ 


' '■ : ■ v,iO;6l8 ;.; 


10; 


: 2.390 


; -.--.0 • 




. 11 


2.572 


• ■■• 0 .• 


■;^.-;:0;68p;-Vv.:'-r 



. Example 10 :Desmopres.siA Acetate > V'- ■: ^ '^Y^- 

3 Intravagmal drag deliviay. devices, in duplicate, in the isinn of a res-^oir design 
ring having a fuU 

0 or 8 holes on the outer surface of flie deyi<^ were prepked by 
General Method of Manu&cture^^^^^^ 

10 Release data are shovm in Fig. 12 ah^^ 





: : Grani^aixv'e^ '• ' 
Releas^ Peifprated 
Ring(nig) 


. Cumuiative Release ■ -^^ 
Reservoir Ring (mg) . . 


.1 ■ 


30.2 


• :.:. "..o • 


2 


.64.4 




.. . ■ \ 3 ■ 


89.9 





. WO 20(i$/00^j^7 



. wo 2005/004837 . PCT/EP2004/007703 





iio:i 






1284 




6 


1463 


'. 0 


■ .7 . 


163,5 


•: ."■ ' Ji ". 




. 1S0.3 






196,9 




■ IQ 


212.6 




■ 11' :■. 


2283 





- ' " &itray^ I 

.5 : ]±dgM^ . . . 

. - pr StioleS OB the outersu^ 

, Release (kiia ar^^ 





^ Cumiil^tive Release 


Cumulative B^ease. 


time (Days) 


Reservoir Sing (mg^- 


. Pofdiated Ring (mg) 




; •'■ " ; : 6, '• v--.' '--."; " 


0^1 _ 


'■ . . • 2 • ■ . ■ . 


,0 •;. 


0.411 


■ ,■.'.".■-■■.•3 ■ ,- 




0.447 






: 0.462 . 






0.470 


\ .-S. 




0.478., . 


■ • ■.7:-;;-.; _ .;. ••■ 


: -. ; .- . .-.p •• • ••• : 


0.496 



lEx^mple 12 : Ralpxifeae HCl 
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Intravaginal dhig delivery devices^ in doplicate^ iii thd fcwin of a teseiypir d(^iga 
iing ha\%ig a fuUleagd^ 5% (w/w) laloxifmerconfai^^ and eidier 0 or 

8 holes pn idle outer sudGaqe. of the devioei w^prepai^el^ by foUoiTi^ liie Geaeral 
Method of Manii^cture fo^^ . 

R^dease ^ta are shown in Pig. . 14 andin the table b^ow: 



TimeiOPays) 


.'Cumiihtive Rid^i^ 


: ; Ota»^a|iye:ReIease 
. Pe!ffi)rated Riiig<]mg) 


. . ■ . 


.■ .'0' 


5.014 




■■ '■ :\ .-.P-"' • •^•'••:» 


0.026 ; 




•■ '•• :^ ■ ■ .;• 


0:045 


.- ^ 4, ■ ■ ■ • 


■ • " . 0 ■ 


0.051 




. .'• 4i ; • ■.. 


: O.0fZ2 






0.100 




- . 0.;. ■ 


• QMS - •; 



10 



15 



EkamI)te-i3.^iSum Sucdnate. 



s, in di^licatp^ in t£he form of a reservoir design 
. rmg having a fiiU Itaig^i, 5% (w/w) sumatripfain-K^bnts^^ dthior 0 

ot 8 holes On tiie outer surface of the device were |>repared by following die. 
General Method ojE'Mknufec^e fo 

Release datajare shown in Fig, 15 and i^^^ 



; .Time(Daj«) 


Cumulative Release 
Resoyoir Ring (mg) 


Cumulative Release 
Perfinated Ring (mg) . 






0.555 




0 . 


0.884 
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' \ '45' 



■ ■ . 3 


■ 0 




. - , : • 4 


■ .' ■ .p 


•7h2i3;.::>^o.;;:>. 


5 _ • • 


d . -.^ ■■■■ 




• •• ." -6. . 




• ;• -'■ :y::i;48e- ••■•■•vV.. i 


■ ■ • : ■ 7 : . ■. • 







Examyple 14 : Tamoxifm Citrate 



> . Intnivagma 

5 xinghavjngaM^ 

. . 8'h6les o^the outCTs^ 

' ^ Release data aieshpym in Fig; ^ '- '■:::},:: r-J^^^^y'' '^^'^ s 



, tlme(Day8) 


C^uinulaiive Release 
Reisetvoir Riiig (nig) 


• Oimulatiy&Ri^eaSe . 
Perforated Ring (mg) 


1. • 


" -O; ' " 


0.036 


' . 2 . • . 




osm 




0 


0.112 




•■ o\ - 




5 


0 . 


0.124 


6 




. 0.124 


;,:••y.J■••■;;;../;7■;v•^.;..,^,/ ■ 


.;.;:r..-,;;;.:.-_.,.;0\.; , ' 


'.01 24 



. . : . ' ^ . . Gel^filled intravaginal drug delivery devices in.the forni of rings, have beesi 

; - IS^^^: m 

hydroxyediylceUidose (HEC) aqueous gel base. A sedes of holes was j^uncHed in 
. a IiMgth of transpai^t, medical-grade ^^^^^ : 



PCT/EP2004/007703: 
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joined to fonn a toius. llie jgel ftea.syi^ngrf iq^^^ 

. one o{ the holes. As the idlease study hiis proi^ress^d^ we have been a^^ 



5;. . 



A semi-soiid gel reseryp . V 

'having&eifoUowingc^ • , . • >vt:^l^^-^^f^^^ '■' ■ 

''\ XOVo Iv/w hydroxyeiM A'-^^!^ -3' ' " 



■ Methcd-gi^esflicQ 
; cut into lengths of 176inm^ (^ 
intravaginal ring). For mm^ - 
15 fluoxetine HCL gel fonnijla^^ . > - • 

length oftiibing, and the einds of the tube su^^ \ . ; 

(Figure 17): For the nianufecture of fkrforated^^g thel^gdi^ 
' . medical grade silicone was first perforated, using a size 1 coick bori^ (diato 
holes - 4niiii), with d^t holes lockted at regular int^als along thet^ lengthi; 
20 beforeinjectionof the l.Og of fluoxetine 
. ;.-ends,; ■ - ■ . ■;• • * . \ ..v;^:." • ^/ v i-^^Wiy-^^^ '--^ 

IX^licate non-perforated arid p^^^ 



y-\ : = \ V petibd complete daily ieplacenietit^c^^ Mease m^diiuiL- '}-j^^^y^Cyl u - - J ^ ^ 



The resultSj, presented in Figure 1 8 and the table below, demoiosti^e ' : 

. . ; •. release from the perforated gel-filled vaginal ring devices. In tepn^of^j^ 
30 . release:."- 
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fluoxetuie geUfilled pei&kBi&i rings released 95-98% w/w of totel^^Ve^: - 
. content ' ^ 



: cohtmt 



.t^e^ilays). 


'Quinulatiyie Kdease-Pea^otatod 
■. ..fLiesearvdir '^iiig- (mg)' 


GdRing^nig)' 


. I . ■ 


26:848 ; : ; , 


0.044" ' ' - ^ 


-,■ ■2: •.; 


■.;-,36^4ft-.:.- 


0.059. - 


• -3. v. 


•39.924- ■■ 


o.o7<^ -r " . 




■ 42497. -;V 


0,079 • 




. 44.545 .: 


0.086 \ - , 


• • 6 


. ■. •:• . 46.402 


0.093 


7 ■ ■. 


47.826 


0.09S' 




• ■ 48.422 : 


O.lOl 


-,. 9-..-. 


; 48.538 . . 


0.103 




• . 484*92 . 


0.104 



: Kbd%pe devioe^ containing aaycibyir Were manitf$ctui^4:o detent the rate of 
•10 , drag release in the presCT : 

cixjscarmeUose (CC3M), ITie 
y> • : ; :folIowini;;Ex<^ the following meAqd: . . 



Table L Compositioifi of fbiinul^bn:!!^ 



. Cttoscannellose . 


% w/vr . 

-. Acyciowr 


::%w/wPDMS 
(i0%w/w Filler) 




.-••10:. :• 


90 


10 


. 10 :•• 


JBO 
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20 


10 




30. 


.10. 


60 



: . ^Catalyst (1% w/w) was added to each fordnilatioh v^di wai^ fliea ugected into 

■''^i''-'^^:}'^'^'. IS.Onim long saiiiplds iond 

: *; ;5 degrees C(10 ml dedonised water)^ Thiee rcphcatssof&^ pdionned. 



... Thdq 
(Days) 


0%dC3iI 




20% 
GCM 


30% CGM 




0.632 


0.212 


0.267 


1.471 




0.635 


*!i222 


0.32S> 


2.819 




0.636 


0:225 


. 0357 


3367 


A . 


0.637 


0^0 


0.452 


4:892 




0.637 


0.245 : 


0.901 


;9^8 



. . 10 : Example 17 : 

.. . Rod-type devices cqnta^^ detennine 
the rate of drag leleiase ill the pre^ 
lod-type devices were manufactured ^1^^ 

-/ ' :15 ' 



Table 1. Compositian of fontiulatian mix -Bxample 17 



. Fdrmulafion Code 




%w/w 


%w/wPDMS 




Gros(iannellose . 


LeuptQlide acetate 


(10% w/w Filler). 


o%ceM 


■ ■■ ■ . 0 • 


} ■'■ 


9? 


10.% CCM 


10 




• 89 ;■ 


20%CXM. 


20 


I. 


79 
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30% CGM 



30 



69 



;; • -v* ^ : /; GaMjst (1% w/w) was added to eai^ fonhi^atipn which was ffiea injected info ; 

. :i • Di^94 grade sDiOTne tubing (S.Snun OD, 3^0 ininID)< f&en cat 

/ • y Mto 1^ Ibng s^ptes and.put on dissolution at 37;degreesC (10 inl deipnised 



.Th£^cuim^^ datk arc shown on Fig..20,an^^ bdow;' 



June 


d%CCM 


10% .CCM : 


20%qCM 


30% CGM 


■•• .■ 


0.0(076 . 


0.00138 


0.Q013O 


0.00140 


..■•■.■ ■ :2 : ■ . 


0.00406 


.0^138 


p:opi3b 


000140 


3 . 


0.00406 


0.00138 


0.00130 


OX)0140 




■;■ O.O0406 : 


0.00138 


0.00130 


0.00140 




O.00406 


0.00138 ; 


.0,00130 


0.00140 
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